IMPORTANCE OF MARINE MICROBES
Microorganisms form the base of the marine food web, play critical roles in global biogeochemistry, and are highly sensitive to ecosystem perturbations both at the bottom and the top of the trophic structure. The timing, duration, intensity, and type of blooms of photosynthetic microorganisms are essential in determining recruitment of organisms at higher trophic levels (Platt et al., 2003) . (Hay and Fenical, 1996; Mimouni et al., 2012) .
Some algal blooms may cause harm through the production of toxins, or simply by their accumulated biomass; they can alter food web dynamics, cause illness or mortality, and lead to substantial economic losses. Climate change will likely cause shifts in the diversity and productivity of these organisms due to the expansion of subtropical conditions and the simultaneous shrinking of polar environments (Sarmiento et al., 2004; Polovina et al., 2011; Chust et al., 2014) . These changes are expected to lead to profound alterations in bottom-up and top-down controls on marine ecosystems (Frank et al., 2005; Casinia et al., 2009; Doney et al., 2009; Hofmann et al., 2011; Mozetič et al., 2012; Friederike Prowe et al., 2012) .
Many of the ecosystem services supporting human activities in coastal ocean waters depend on microorganisms; however, indirect and direct human pressures are significantly impacting these microbial assemblages. These changes can affect fishery catch potential (Glantz, 1992; Cheung et al., 2013) (Halpern et al., 2012; IPCC, 2013 IPCC, , 2014 Melillo et al., 2014) 
patterns of harmful algal bloom occurrence (Paerl and Huisman, 2009) , and dispersal of invasive species (Hellmann et al., 2008; Rahel and Olden, 2008) , and it is likely that they cause other 
Measuring Ecosystem Function in a Dynamic Environment
There are several challenges in defining an MBON to achieve regular assessments of ecosystem diversity and function.
One challenge is establishing an accurate baseline of ecosystem diversity from which to detect and quantify changes.
This task requires developing indices that integrate long historical time series of environmental and biological data into Figure 1 . Examples of coherent biogeographical seascapes that extend across Exclusive Economic Zones (EEZs). Dynamic seascape maps can today be built at monthly or higher temporal resolutions by integrating satellite observing technologies, in situ monitoring systems, and statistical assessments implemented through computer models (Kavanaugh et al., 2013) . Historical maps can be derived from measurements collected over recent decades. (left) Examples of chlorophyll-a concentration images derived from the NASA MODIS-Aqua satellite sensor highlight the locations of some long-standing ocean biogeochemistry and ecology time-series stations. (middle) The circular panel lists some of the technologies currently available for collecting a minimum set of observations to define different types of biological diversity in continental shelf ecosystems. (right) Seascape classifications shown were derived from sea surface temperature, chlorophyll-a concentration, and photosynthetically active radiation (PAR) images from the MODIS sensor (annual mean for 2012, 9 km resolution). These types of maps can be overlaid on geopolitical jurisdictions and combined with other data on particular uses of the ocean to inform decisions of both managers and users. (Talley et al., 2010; Chelton et al., 2011; MullerKarger et al., 2013) . A system that integrates these technologies provides the capability to measure changes in large dynamic and coherent biogeographical regions or "seascapes" (Reygondeau et al., 2013; Kavanaugh et al., 2013) .
T WO ESSENTIAL STEPS TOWARD ESTABLISHING AN MBON
We recommend the following specific actions to construct an effective MBON:
1. Determine the minimum set of observations needed to define ocean biodiversity. (Lodge et al., 2012; Thomsen et al., 2012; Taberlet et al., 2012) .
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